



MODERN PROGRESS OF PUBLIC HEALTH, FOOD TECHNOLOGY AND LAW
AND THE SCIENCES OF NUTRITION IN SWEDEN AND WESTERN CON-
TINENTAL EUROPE GENERALLY. By Ernst Leopold Abramson, Director of
the National Institute of Public Health in Sweden.
Sweden is occupied by a culturally homogeneous population of 7,000,000,
66% of which lives in densely populated regions distributed throughout an
area the size of California. In 1953 a death rate of 9.7/100,000 obtained,
with an average life expectancy of 69 years for males and 71.6 years for
females. Cardiovascular disease and tumors account for 49.5% of all deaths,
the high incidence of these diseases being attributed variously to longevity,
skilled diagnosis, or a real increase over previous years.
The population is generally well fed, although the diet is moderately
high in fat, and an attempt is being made to correlate the incidence of
cardiovascular disease with this high fat intake.
The National Institute of Public Health, founded in 1938 with aid from
the Rockefeller Foundation, serves in an advisory capacity to both govern-
ment agencies and private persons. It is composed of four departments
embracing the fields of public, industrial, and food hygiene and vitamin
research.
Most medical care is provided by the government. Hospital care costs
$10.60/day and three-fourths of all medical bills are paid by the state. This
extensive welfare program is ultimately financed by money obtained from
public taxation and special levies. Expectant mothers go to maternal and
infant care centers, where they are confined free of charge and are given
advice on birth control and infant care. Free medicine and prophylaxis are
provided the child until he reaches school age, when his health becomes
regulated through the school. One free meal each day is provided for school
children. Dental care is also offered until the age of 15 years, and progress
is being made in the control of ubiquitous dental caries through research
on sugar consumption in the form of sweets and consideration of problems
in the fluoridation of water stores. Each province has one or more dis-
pensaries devoted to tuberculosis control including vaccine administration
and mass x-ray.
It is interesting that although the Swedish government plays the major
role in the administration of medical care and subsidization of research,
nevertheless, academic investigation and medical practice are relatively
free from bureaucratic interference, their function being happily extra-
political as evidenced by non-partisan unanimity in the formation of public
health policy. E. D. C.
ZOOLOGICAL JOURNAL CLUB
October 27, 1954
RECENT STUDIES ON EMBRYONIC INDUCTION. By Dr. M. C. Niu, School
of Biologic Sciences, Stanford University, California.
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We began our investigation into the chemical control of ectoderm differ-
entiation because we thought that it would be more fun than the studies on
pigmentation that we had been pursuing for the previous twenty years.
Embryonic induction was already one of the most studied fields in embry-
ology, but no clear principles had been enunciated. The only real conclusion
to come from earlier work was that the inductors could have an effect only
when in direct contact with the ectoderm. Thus, it was concluded that
diffusible substances were probably not involved. Our work proved this
incorrect.
In a drop of nutrient medium (with a pH of 7.8, and a phosphate buffer,
and lacking in MgH) we placed a small piece of ectoderm (5-8 cells, from a
stage 10 newt embryo) and a larger piece of inductor tissue (chorda meso-
derm, nerve plate, somite, etc.). The two tissues were never in contact.
Subsequent incubation showed that the differentiation undergone by the
ectoderm was dependent upon age of the inducing tissue. At one stage the
ectoderm would be induced to form nerve and pigment cells and at a later
point, myoblasts. Ectoderm which was incubated in medium in which an
inductor tissue had previously been grown, though all traces of the latter
were now removed, would also undergo differentiation into nerve cells. If
this same inductor were permitted to continue its growth in fresh medium,
and this medium were then drawn off and used to incubate another piece
of ectoderm, a greater number of myoblasts and fewer nerve cells would
differentiate. A third drop of fresh medium might now be added to the
same inductor, again drawn off, and this time the ectoderm incubated in it
would form an even higher proportion of myoblasts. Thus, we conclude
that (a) inductor tissue can release diffusible substances capable of acting
at a distance, (b) there exists a qualitative difference in the type of differ-
entiation as the age of the inductor changes. Further experiments also indi-
cated a qualitative difference between nerve plate and somite material when
used as inducers. (The ectoderm used always came from the same site.)
Chemical analysis showed that the substances responsible for differentia-
tion were either RNA, DNA, or both. Nucleic acids supplied by labora-
tories other than our own had no effect, although our own preparations did
have some inductor effects, the degree varying with the source of the nucleic
acids. The problem remains, of course, as to why differentiation will vary
with the age of the inductor. P. K.
ZOOLOGICAL JOURNAL CLUB-WOODWARD LECTURE
December 8, 1954
INNATE RELEASING MECHANISMS AND THEIR RELATION TO IMPRINT-
ING. By Konrad Lorenz, Max-Planck Institut, Buldern, Germany.
It has long been known to zoo keepers that tame birds cannot be bred.
This is due to their courting humans rather than members of their own
species. Such a transference of sexual attention to abnormal objects is due
to impressions received early in ontogeny. This type of learning, or imprint-
ing, is characterized by being limited to a highly specific period of sensitiv-
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ity, irreversibility, and fixation at a time prior to the operation of the func-
tion (e.g., sexual fixation occurs long before sexual maturity is attained).
Hitherto, it has been demonstrated only among birds, insects, and certain
fish.
All the reactions of an animal are not related to one particular object of
fixation. Thus, a jackdaw which I raised by hand regarded me as its parent,
accepted hooded crows as its traveling companions, courted my mother's
maid, and adopted a young jackdaw as its young! The questions raised by
such behavior include the factors that determine the fixating stimulus
(Greylag geese reared by foster parents still exhibit normal sexual be-
havior, unlike Muscovy ducks or many other species) and the time of the
sensitive period (the jackdaw-following reaction can be fixated on humans
at a stage when the sexual reaction is no longer susceptible to imprinting).
Imprinting may have permanent effects on behavior which act very much
like genetic traits, e.g., the host preferences of parasitic wasps. Thus, habi-
tat selection, at least in insects, may be influenced by imprinting. No true
imprinting is known, as yet, in mammals. This may be due to their sense
of smell and ability to perceive their selves. In the case of humans, it would
be of interest to review the objects of fixation to determine the degree of
similarity that exists in the period during which the fixation occurred. It
may be that insufficient efforts have been made to study this phenomenon
in mammals and humans. P. K.
YALE MEDICAL SOCIETY
October 11, 1954
THE CHEMISTRY OF COENZYMES. By Dr. John Baddiley, Lister Institute,
London, England.
The mode of action of the vitamins, the enzymatic catalysts for many of
the body's essential chemical processes, is indeed perplexing. Almost
nothing is known of the action of the fat soluble vitamins A, D, E, and K;
and the water soluble vitamin C. It is with the "B" vitamins that research
has been most fruitful.
The "B" vitamins apparently function as coenzymes by uniting with a
phosphorus-containing complex which, for many of the "B" vitamins, con-
sists of adenosine dipyrophosphate. The exact function of the adenosine
complex is not known. Investigation has shown that this complex is not
involved in the transfer of metabolites from the substrate. Possibly it pro-
vides the linkage between the coenzyme and the apoenzyme.
Riboflavin links with adenosine dipyrophosphate to form the coenzyme
portion of the flavoproteins, or yellow enzymes, which are active as de-
hydrogenases. The enzymes formed from nicotinic acid, diphosphopyridine
nucleotide (DPN or coenzyme 1) and triphosphopyridine nucleotide (TPN
or coenzyme 11), are also dehydrogenases. Finally, it has been recently
shown that pantothenic acid links with this adenosine complex and with
mercaptoethylamine to form a coenzyme (coenzyme A) which functions in
acetylation. Coenzyme A is essential for all living cells as it has already
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been implicated in citrate metabolism, long chain fatty acid synthesis,
steroid synthesis, and porphyrin synthesis. G. MC K.
YALE MEDICAL SOCIETY
November 8, 1954
THE ROLE OF INTRAOCULAR PRESSURE IN THE GROWTH OF THE VER-
TEBRATE EYE. By Alfred J. Coulombre, Department of Anatomy.
In a previous study of the histogenesis of the chick retina, several
observations suggested that intraocular pressure plays a cardinal r6le in the
regulation of eye size during development. To test this possibility, short
lengths of microcapillary glass tubing were introduced into the vitreous
body through the walls of the eyes of forty-nine chicks at four days of
incubation. Such tubes allowed egress of vitreous humor and relieved intra-
ocular pressure. Controls were operated in exactly the same way except
that solid glass rods were employed instead of tubes so that vitreous humor
did not escape. The equatorial diameter of operated eyes was determined at
daily intervals for four days following operation. The eyes with tubes
showed virtually no increase in size over the four-day experimental period,
whereas unoperated contralateral eyes and eyes into which solid glass rods
had been placed showed the sevenfold increase in diameter normal for this
developmental period.
It was noted that, in tube-operated eyes, the lens and cornea failed to
grow, that the pigmented epithelium (in which mitosis ceases at four days
of incubation) failed to increase in area, and that the neural retina (to
which new cells are added until the fifteenth day) continued to increase in
area and was thrown into folds.
The results suggest that intraocular pressure is a cardinal factor in the
growth of the eye, and that it may be a common factor underlying the
remarkable temporal correlations in the growth phases of the various
components of the eye. ALFRD J. COULOMBRE
SPLENECTOMY IN COOLEY's ANEMIA. By David H. Clement, Department
of Pediatrics.
Although Mediterranean (Cooley's) anemia is generally classified with
the hemolytic anemias, it is fundamentally due to a racial, inborn error of
metabolism characterized by inadequate synthesis of hemoglobin. It is not
surprising that in the past splenectomy has been followed by failures. As
the disease progresses, however, marked enlargement of liver and spleen
develops and concomitantly the patient's transfusion need greatly increases.
Recent investigations have shown that normal blood has a shortened sur-
vival time in such patients. An extracorpuscular defect supervenes as the
disease progresses.
Four patients with severe Mediterranean anemia with marked
splenomegaly and large transfusion requirements were splenectomized. In
all, the post-operative need for blood was reduced 25-50%o of the pre-
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operative level necessary to maintain a hemoglobin of 6 Gm.%o. The chil-
dren also showed striking improvement in disposition, appetite, and activ-
ity. No complications were encountered in the removal of these huge
spleens or in the subsequent one to ten years of follow-up. Among the bene-
fits of the procedure are the longer intervals between transfusions and the
reduced amount of iron (blood) injected into these patients whose iron
overload in the form of hemachromatosis is already a serious part of their
disease. DAVID H. CLEMENT
ELECTRON MICROSCOPE STUDY OF TISSUE CULTURES INFECTED WITH
HERPES-B VIRUS. By M. Reissig and J. L. Melnick, Department of Pre-
ventive Medicine.
A time-sequence has been made of the morphological changes occurring
after herpes-B infection as revealed in ultrathin sections under the electron
microscope. Monolayer cultures of monkey kidney epithelial cells were
infected with herpes-B virus, the simian member of the herpes group. The
resulting cellular alterations were correlated with the appearance of infec-
tive virus in the culture fluids.
Morphological changes consist of the swelling of the cells and disappear-
ance of the nucleolus, followed by margination and gradual decrease of the
nuclear chromatin. The inclusion material corresponds to the clear central
areas of the nucleus where the chromatin has disappeared. In the late stages
of infection this inclusion material fills the nucleus and forms a classical
type A inclusion body.
Characteristic particles appear in the nucleus and the cytoplasm of the
infected cells a few hours after inoculation. They are formed by a dense
center surrounded by either one or two membranes. Those with one mem-
brane range in size from 60 to 100 millimicrons and those with two mem-
branes, from 120 to 180 millimicrons. Particles showing the same wide
variation in size and structure are seen both in the nucleus and in the cyto-
plasm. They are first seen on the external surface of the swollen but intact
cells at about the same time that new infective virus becomes detectable
in the culture fluid. M. REISSIG
CHEMISTRY COLLOQUIUM
October 22, 1954
PHYSICAL CHEMISTRY OF NUCLEIC ACIDS. By Paul Doty, Harvard Uni-
versity.
It is commonly known that the structure of DNA is sustained by the
combination of the four bases-adenine, thymine, guanine, and cytosine-
with desoxyribose and phosphoric acid in the formation of a complex
macromolecule. By the use of x-rays, light scattering and viscosity measure-
ments it has been possible to obtain a notion of some of the physical proper-
ties of this biologically important substance. Although the molecular weight
of DNA is about 6,000,000, its end-to-end length is only 5000 A and its
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contour length, 20,000 to 30,000 A. From these measurements it is apparent
that the spatial configuration of the molecule must be that of two chains
arranged side by side. This conclusion is supported by x-ray diffraction
patterns which indicate a helical arrangement. A cross-section through such
a structure would demonstrate a concentric arrangement of base, phosphate,
and hydrogen bonds. An oversimplified model of such a molecule may be
had by imagining a house painter's ladder made of rubber and twisted a
number of times about its longitudinal axis. In this case the rungs of the
ladder represent hydrogen bonds, while the two sides represent strings of
base and phosphate. Such a conception is consonant with the theories of
classical genetics.
If dilute solutions of DNA are titrated with acid or alkali, it is found
that outside the limits of pH 2.6-11.9 the molecular weight of the substance
decreases, indicating dissolution of its physical structure. However, between
these limits the molecular weight remains constant, although there is a
change in spatial configuration as demonstrated by light-scattering phe-
nomena. Under these circumstances, should the DNA be ultracentrifuged,
it can be demonstrated that its intrinsic viscosity has fallen, while its sedi-
mentation constant has remained unchanged. Within certain time limits
this change in intrinsic viscosity may be reversed. Identical behavior of
the DNA molecule occurs in heat denaturation. From these observations
it has been postulated that the molecule, while retaining its structural in-
tegrity, collapses spatially to a considerable extent and thus succeeds in
immobilizing enough solvent to cause a measurable change in its intrinsic
viscosity.
In subjecting the DNA to enzymatic degradation there is an initial latent
period in which molecular weight falls very slowly or not at all. There is,
however, no corresponding latent period in the curve representing change
of biologic activity, which falls immediately upon initiation of enzymatic
degradation. If the molecule is degraded by acid titration beyond the limits
of reversibility, there is no levelling off of the molecular weight curve as
might be expected if the degradation served to separate two previously
linked chains. For these reasons it is assumed that the enzyme attacks
chemical bonds which are disposed along the longitudinal axis of the mole-
cule. The immediate interruption of some of these bonds results in a reduc-
tion of biological activity; but with the dissolution of two bonds situated at
points opposite each other along the chain, the macromolecule is severed
and the molecular weight is observed to decrease. E. D. C.
MICROBIOLOGY SEMINAR
October 29, 1954
TRI-CARBOXYLIc ACID CYCLE IN EsCHERICHIA COLI. By Charles
Gilvarg, Department of Biochemistry, New York University School of
Medicine, New York.
The tri-carboxylic acid cycle has been studied extensively in muscle
and other animal tissues but its role in bacterial metabolism has been neg-
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lected. From the distribution of isotopically labelled glutamic and aspartic
acids and the identification of specific enzymes, it was thought that the cycle
could function in E. coli, but there was some question concerning the im-
permeability of the cell to alpha-ketoglutarate and citrate subsequent to
metabolic block with malonate. The use of the proper micro-organism has
overcome this objection.
By careful selection for a strain of E. coli which requires glutamic acid,
a mutant, M2264, has been isolated in which alpha-ketoglutarate can re-
place the glutamic acid. The metabolic block rests in the inability to syn-
thesize citrate-hence acetate cannot be used as a carbon source. This is not
a double mutant since all irradiated reversions to the wild type resumed the
capacity of using acetate.
The defect in using acetate was evaluated more closely in the Warburg
apparatus. There was no apparent oxidation of acetate by the mutant and
when endogenous respiration was determined from CO2 measurements,
only 0.19%o of the labelled acetate was converted to CO2 contrasted to an
80%o conversion by the wild type. Since the ability to grow on acetate
depends upon the presence of the condensing enzyme, the mutant, lacking
the enzyme, had only 1/400 of the ability to oxidize the acetate. In this
organism, the cycle functions as the only means of developing the carbon
skeleton of glutamic acid and the interruption of the cycle results in an




THE PHYSIOLOGY AND BIOCHEMISTRY OF PLANT DISEASES. By David
Davis, Connecticut State Agricultural Experiment Station, New Haven,
Connecticut.
In a study of Fusarium wilt of tomatoes, the etiologic agent, Fusariuim
glycoperside, has been maintained on an artificial medium of glucose and
inorganic salts. The fungus, which has no sexual stage and grows by bud-
ding, is a common soil contaminant which attacks the vascular elements of
plants, killing either by mechanical plugging or by a toxin and subsequent
host-parasite reaction. Actually Fusarium is known to produce two noxious
substances, one a polypeptide and the other a pyridine-like compound, both
of which when isolated can produce wilt. H-owever, many other things,
including finely ground normal tomato stem, will lead to wilt as well as
vascular discoloration. This has seriously handicapped the attempt to
demonstrate a toxin in tomato plants infected with Fusarium. With the
technique of grafting healthy plants of the same or another species to in-
fected tomato plants, the fungus can be seen to be localized in the stock
whereas the toxic effects are apparent in the graft.
The symptoms described for Fusarium wilt can be reproduced by various
chemical substances. Epinasty, for example, results from ethylene poisoning
while phenolic substances will contribute to vascular disease and in the
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presence of phenol oxidase yield a characteristic discoloration. When plants
are infected with Fusarium, phenolic acid reactive with phenol oxidase can
be detected in two to three weeks, the phenols having been stored as beta-
glucosides. The breakdown of beta-glucosides as well as tannins and lignins
leads to discoloration. The symptoms of vascular wilt can be demonstrated
when natural pectins are in contact with hydrolyzing enzymes and a gel is
formed which clots vessels. Pectin methyl esterase produced by Fusarium is
noted to hydrolyze pectins more rapidly in the diseased plant as contrasted
to the healthy one and a polygalactinase is also elaborated by Fusarium if




INTERACTION OF STEROIDS ON REPRODUCTIVE MECHANISMS. By Dr.
Joseph Velardo, Harvard University.
In the female rat, cervical stimulation followed by uterine traumatization
results in the "decidual reaction," which is the experimental equivalent of
the formation of the maternal placenta. Ovariectomy abolishes this re-
sponse, though it may be reestablished through the subcutaneous injection
of progesterone. By injecting other steroids along with progesterone, a
quantitative measure of the effect of the interaction of these substances on
the deciduomata can be obtained. In this manner the following results were
obtained.
Of the estrogens, estradiol proved the most effective of the progesterone
antagonists. ACTH and testosterone acted similarly. Discovery of the
antagonism between progesterone and pregnandiol proved perplexing, until
further work indicated that it is synthetic isomers of pregnandiol, and not
the naturally occurring product, that act in this manner. Pregnane 3-beta-
20-beta diol was a particularly good inhibitor among this series. Preg-
nandiones from different pharmaceutical houses were also shown to have
different inhibiting potencies, which underscores the need for determining
the exact source and nature of biochemical preparations.
A second response-indicator, which was used for other experiments,
involved the administration of estradiol to castrated female rats. The
estradiol effectively promoted uterine growth, which was then taken as an
index of the degree of interaction of the various steroids. Estrone, admin-
istered in place of estradiol, also proved potent in promoting uterine
growth, though less so, while estriol had low potency. Since all three estro-
gens occur together in normal animals, various combinations were tested.
Estriol, it was thereupon found, depressed the activity of both the other
compounds. The effect of cortical steroids, DOCA, testosterone, and corti-
sone, was also investigated. It was suggested that the interactions might be
due to competition between molecules for reaction sites.
P. K.
237YALE JOURNAL OF BIOLOGY AND MEDICINE
ARTHRITIS STUDY UNIT
November 18, 1954
THE PRINCIPLES UNDERLYING THE MANAGEMENT OF OSTEOPOROSIS.
By Ephraim Shorr, New York Hospital, New York.
The frequent occurrence of osteoporosis secondary to prolonged courses
of Cortisone therapy has focussed attention on the proper management of
this perplexing clinical problem. For some time it has been known that
strontium, a mineral closely related to calcium in the periodic table, is
deposited in the body in a manner similar to calcium. Further, it has been
shown that a patient will continue to deposit strontium after a "ceiling" of
calcium deposition has been reached. With these facts in mind, balance
studies were performed on several patients with osteoporosis of various eti-
ologies. In almost all cases, balances which had been negative for calcium
became positive for calcium plus strontium when the patients received
diets containing 1.5 grams of calcium and 1.5 grams of strontium per day.
These changes were accompanied by improvement in the osteoporosis as
judged by the x-ray. These positive results could be augmented by the use
of one, or all of the following: Estrogen (10,000 units/day), Testosterone
proprionate (25 milligrams/day), and vitamin D (50,000 units/day).
However, patients on very high dosages of Cortisone continued to show
negative calcium balances, despite the most intensive therapy, until the




THE CHEMICAL STRUCTURE OF NUCLEIC ACIDS. By Sir Alexander
Todd, Professor of Organic Chemistry, Cambridge University.
Following initial studies on the purine and pyridine bases and the sugars
found in nucleic acids, investigation was turned to the synthesis of the
larger structural units, the nucleotides, consisting of base, pentose, and
phosphate. It had long been recognized that nucleic acids consist of chains
of such units linked through phosphate, but the location of the phosphate
bridge between pentose units of ribonucleic acids (RNA) had remained
uncertain. Fresh evidence on this question came with the chromatographic
demonstration by Carter and Cohn in 1950 that the products of alkaline
hydrolysis of RNA consisted not, as had been thought, of four nucleotides,
but of eight, comprising two isomeric derivatives of each base. These were
designated a and b and were shown to correspond to the synthetic 2'- and
3'-phosphates of the nucleotides, but which was 2'- and which was 3'- was
not known. Either form, on standing in weak acid, gave rise to an equilibri-
um mixture of the two, and this was interpreted, by analogy with the known
behavior of other similar structures, as occurring through a cyclic 2'-, 3'-
monophosphate intermediate. This provided an explanation for the lability
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of RNA in acid and alkali; such cyclization occurring within a polynucleo-
tide chain would produce an unstable structure in which the bond to the
adjacent nucleotide would break.
That such cyclic intermediates are indeed formed during the hydrolysis of
RNA was established by Markham and Smith's isolation of them. The
well-known stability of deoxyribonucleic acids is then due to the 2'-position
of their sugar (2'-deoxyribose) being available for cyclization.
The isolation by Cohn in 1951 of 5'-nucleotides from enzymic digests of
RNA proved that this position is implicated in the internucleotide linkage.
This linkage must therefore have been either 2'-5' or 3'-5'. The decision
between these possibilities came from studies of the action of ribonuclease.
This enzyme was shown to attach a second phosphoester bond on pyrimi-
dine b nucleotides, but had no effect on derivatives of pyrimidine a nucleo-
tides, nor of any purine nucleotides. Since RNA is hydrolyzed by the
enzyme, the structure in RNA must be of the b form. It remained only to
determine whether b represented 2' or 3'. This was done by an unequivocal
synthesis of 2'-adenylic acid, which was found to correspond to adenylic
acid a. The b position is therefore the 3', and the internucleotide linkage
must be 3'-5'. This proved for RNA a structure analogous to that of
DNA, in which 3' and 5' are the only positions open to esterification.
A question still not settled is whether RNA is composed of simple or
branched chains. There is only one way in which branches are possible:
through phosphate from a 2' position in the main chain to a 3' position in
the side chain, for triply esterified phosphate would be toQ unstable, and
linkage to the 5'-position in the side chain would give a structure not labile
to alkali.
The following technique might be used to study the question of branching
or the sequence of bases in RNA. The terminal ribose unit, having both
2'- and 3'-hydroxyls free, contains a cis-glycol configuration which may be
oxidized with periodate, liberating the terminal base (with an aldehyde
fragment which may be removed with alkali too weak to touch the rest of
the chain. After removal of the newly exposed phosphate with monoester-
ase, the process may be repeated, thus degrading the chain in a stepwise
manner until a branching point, where there is no cis-glycol structure, is





EVOLUTION AND HUMAN DESTINY. By Julian Huxley, London, England.
Religions, essentially, are organs of man in society which enable him to
deal with the problems of his destiny. Humanism, too, could be the basis for
a religion, for it is similarly focussed on the question of man's significance
in the universe. There are other religions which are equally nontheistic
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(e.g., Buddhism) or nondoctrinaire Ce.g., Hinduism). And all of them,
including humanism, involve cognitive, moral, and ritualistic aspects. Of
these, the cognitive assume the greatest importance, for what one thinks
about nature and man's place in it will largely shape one's morality and
rituals. Only now, however, has science begun to make possible the replace-
ment of religious myths with scientific concepts so that the cognitive aspect
can be based on facts.
The advance of science in the past three centuries has progressively
limited the need for the postulation of Divine Intervention to explain
nature. Newton introduced the idea of a universal motion, and, by the nine-
teenth century, the theories of Darwin made man a part of nature. At this
time was marked the beginnings of the sciences of man-anthropology,
psychology, sociology, et alii. Finally, science's interest is now switching
from the actual to the possible, from the "Descent of Man" to the Ascent
of Man.
In the meantime, the established religions of the world have reached a
crisis, losing their hold on individuals as on political institutions. Their
doctrines, though purported to represent absolute truths are neither
mutually compatible nor consonant with the facts of nature which we now
know. Finally, they are dualistic, while scientific thought is increasingly
favoring monism. Thus, we see the rise of the religions of Christian Science,
Naziism, Marxism, and Existentialism, which attempt to correct this dual-
ism and disconsonance. The humanistic movements (Unitarianism, Ethical
Culture, etc.) attempt to do the same, but suffer from a lack of an agreed-
upon picture of man in his setting, a rarefied morality, and an optimism
that takes no cognizance of sin.
We can now see all of reality as a single process, that of evolution.
Evolution falls into three main phases, each with its own characteristics,
the inorganic, organic, and human. Apparently, all possible physical forms
had been exhausted by the Pliocene. That man was subsequently able to
rise to dominance was because of his mental, rather than his physical,
attributes: the reproducibility of the products of the mind had become
possible as the human phase developed from the organic. This enabled
evolution to proceed with ever-increasing velocity.
Only man's intellectual capacities, ultimately, are decisive. Present
knowledge will doubtless lead to new views on morality and religion.
Science's main contribution is in the fact that Truth must be progressively
discovered and that one must work to make Truth prevail.
Man's place in nature is in the vanguard of evolution on earth, his role is
to be the agent or instrument of evolution in the future, and to make the
evolutionary process transcend itself. For this he has ample time. This
planet can probably continue to exist for much longer than it already has.
This is a new picture of man's destiny-one based on science-and this
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BIOCHEMISTRY SEMINAR
December 7, 1954
RECENT ADVANCES IN BIOCHEMISTRY OF INSECT GROWTH AND
METABOLISM. By Carroll Williams, The Biological Laboratories, Harvard
University.
Study of metamorphosis of the giant silkworm, Platysamia cercropia, has
pointed to the existence of a new addition to the cytochrome system. This
factor, cytochrome b5, present in all non-muscular tissue tested, has perhaps
escaped previous notice in mammalian tissue because its absorption maxi-
mum, 560 m,u, may have been masked by that of reduced hemoglobin.
After pupation the insects enter a non-developing pupal diapause of mini-
mal metabolic activity. Time of incubation before emergence from diapause
is reduced from fifty-two to three weeks by chilling at 50 for 10 weeks and
then returning to room temperature. Chilling is shown to stimulate secre-
tion of hormone from neurosecretory cells in the brain and this, in turn,
activates the secretion of another hormone from the prothoracic gland. This
latter growth and differentiation hormone is active in vivo, stimulating all
phases of insect growth and, in vitro, inducing spermatogenesis from iso-
lated testis. Growth and differentiation hormone has been purified in
crystalline form by Butenandt and collaborators in Germany revealing the
empirical formula: C18H3004 (insol. H20; sol. methanol; m.p. 235-237;
ultraviolet max. 249 mju; infra red max. 6.12 IL).
The minimal metabolism of pupal diapause is unaffected by cyanide;
larval and pupal stages, however, show normal sensitivity. CO acts simi-
larly and is reversed by light, indicating the action is on cytochrome oxi-
dase. The non-sensitive respiration is attributed to cytochrome b5. Quanti-
tative studies show non-muscular tissues contain cytochromes b, b5, c, and
oxidase in larval and adult stages, but only bs and oxidase are measurable
in the pupa. Respiration in diapause is therefore probably by direct transfer
from cytochrome b to oxygen.
The increment of growth and differentiation hormone terminating dia-
pause parallels the reappearance of cytochrome c. It is the working hypothe-
sis that this hormone stimulates cytochrome c synthesis to provide the extra
respiration necessary for development.
RICHARD I. BREUER
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